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DETAILED ACTION 

Information Disclosure Statement 

1. The information disclosure statement (IDS) was submitted on 12/20/06. The 
submission is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statement has been considered by the examiner. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-5, and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Heetal. (U.S. 6,037,614). 

4. Regarding claim 1, He et al. discloses a semiconductor structure comprising: a 
substrate and a Sn x Gei. x layer formed over the substrate, wherein x has a value from 
about 0.02 to about 0.20 (col 5, lines 42-44). 

5. Regarding claim 2, He et al. discloses the Sn x Gei. x layer is an epitaxial layer with 
a direct band gap between about 0.72eV and about .041 eV (col 10, lines 53-55). 

6. Regarding claim 3, He et al. discloses x has a value of about 0.20 (col 6, lines 9- 
10) and the Sn x Gei_ x layer is a direct-gap material (col 10, lines 53-55). 
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7. Regarding claim 4, He et al. discloses the substrate comprises a silicon substrate 
(col 5, lines 24-25, 46-47). 

8. Regarding claim 5, He et al. discloses the substrate comprises Si(100) (col 5, 
lines 24-25, 46-47). 

9. Regarding claim 10, He et al. discloses the Sn x Gei. x layer has a thickness from 
about 50nm to about 1000nm (col 6, lines 51-52). 

10. Claims 13-15 are rejected under 35 U.S.C. 102(b) as being anticipated by Soref 
etal. (U.S. 5,548,128). 

11. Regarding claim 13, Soref et al. discloses a semiconductor comprising a Ge-Sn 
quantum structure formed over a silicon substrate (col 2, lines 45-47). 

12. Regarding claim 14, Soref et al. discloses the Ge-Sn quantum structure 
comprises Gei. x Sn x and x has a value from about 0.02 to about 0.03 (col 2, lines 59-61). 

13. Regarding claim 15, Soref et al. discloses the Ge-Sn quantum structure is formed 
over Ge-Sn epitaxial layer formed over the silicon substrate (col 3, lines 27-29). 

14. Claims 1 and 7-8 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Bauer et al. ("Ge-Sn semiconductors for band-gap and lattice engineering"). 

15. Regarding claim 1, Bauer et al. discloses a semiconductor structure comprising: 
a substrate and a Sn x Gei_ x layer formed over the substrate, wherein x has a value from 
about 0.02 to about 0.20 (page 2992, col 1 , lines 27-28). 
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16. Regarding claim 7, Bauer et al. discloses the substrate comprises a silicon 
substrate and the Sn x Gei. x layer is formed directly on the substrate (page 2992, col 1, 
lines 27-28). 

17. Regarding claim 8, Bauer et al. discloses that the substrate comprises Si(100) 
(page 2992, col 1, lines 27-28). 

18. Claims 17-23 rejected under 35 U.S.C. 102(a) as being anticipated by Bauer et 
al. ("Tunable band structure in diamond-cubic tin-germanium alloys grown on silicon 
substrates"). 

19. Regarding claim 17, Bauer et al. discloses a method for depositing an epitaxial 
Ge-Sn layer on a substrate in a chemical vapor deposition reaction chamber, the 
method comprising introducing into the chamber a gaseous precursor comprising SnD 4 
under conditions whereby the epitaxial Ge-Sn layer is formed on the substrate (page 
356, col 1 , lines 39-42). 

20. Regarding claim 18, Bauer et al. discloses the gaseous precursor comprises 
SnD 4 and high purity H 2 (page 356, col 1 , lines 39-42). 

21. Regarding claim 19, Bauer et al. discloses the gaseous-precursor, comprises 
high purity H 2 of about 1 5-20% by volume (page 356, col 1, lines 39-42). 

22. Regarding claim 20, Bauer et al. discloses the gaseous precursor is introduced at 
a temperature in a range of about 250°C to about 350°C (page 356, col 1 , lines 45-48). 

23. Regarding claim 21, Bauer et al. discloses the substrate comprises silicon (page 
356, col 1, lines 45-46). 
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24. Regarding claim 22, Bauer et al. discloses the silicon comprises Si(100) (page 
356, col 1 , lines 45-46). 

25. Regarding claim 23, Bauer et al. discloses the Ge-Sn layer comprises Gei- x Sn x 
and x is in a range from about .02 to about .20 (page 356, col 1 , lines 54-55). 

Claim Rejections - 35 USC § 103 

26. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

27. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bauer et 
al. ("Ge-Sn semiconductors for band-gap and lattice engineering") in view of Bader et al. 
(U.S. 6,849,878 B2). 

28. Regarding claim 9, Bauer et al. discloses the limitations of claim 7 and discloses 
the use of a Si(100) substrate but does not disclose the use of a Si(1 11) substrate. 
However, Bader et al. (U.S. 6,849,878 B2) discloses that it is preferable to use a Si(1 1 1 ) 
substrate because such substrates are easy to machine and prepare for epitaxy (col 3, 
lines 55-59). Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the invention of Bauer et al. with using 
a Si(111) substrate, as taught by Bader et al., so as to ease the process of machining 
and preparing the substrate. 
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29. Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over He 
et al. (U.S. 6,037,614) as applied to claim 1 above, and further in view of Soref et al. 
(U.S. 5,548,128). 

30. Regarding claim 11, He et al. discloses the limitations of claim 1 but does not 
disclose forming a strained Ge layer over the Sn x Ge 1 . x layer. However, Soref et al. 
discloses forming a strained Ge layer over a Sn x Gei. x layer (col 2, lines 47-49, 59-77) 
for the purpose of producing a multiple quantum well stack which has superior infrared 
light manipulation abilities (col 1, lines 54-56). Therefore, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the 
invention of He et al. with forming a strained Ge layer over a Sn x Gei_ x layer so as to 
produce a multiple quantum well stack which has superior infrared light manipulation 
abilities. 

31. Regarding claim 12, Soref et al. discloses that x is greater than about 0.11 and 
the strained Ge layer is a direct-gap material (col 2, lines 59-67). 

32. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Soref et 
al. (U.S. 5,548,128) as applied to claim 13 above, and further in view of Yamauchi et al. 
(2003/021 9933 A1). 

33. Regarding claim 16, Soref et al. discloses the limitations of claim 13 and the use 
of a silicon substrate but does not disclose that the substrate comprises Si(100). 
However, Yamauchi et al. discloses that the use of an Si(100) substrate is desirable 
because an epitaxially grown film formed over such a substrate has a better 
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crystallographic structure as compared to those films formed on other types of 
substrates ([0083]). Therefore, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the invention of Soref et al. with 
the use of an Si(100) substrate so as to form an epitaxially grown film with better 
crystallographic structure. 

34. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bauer et 
al. ("Ge-Sn semiconductors for band-gap and lattice engineering") in view of Soref et al. 
(U.S. 5,548,128). 

35. Regarding claim 24, Bauer et al. discloses introducing into a chamber a 
combination comprising SnD 4 and Ge 2 H 6 under conditions whereby the Ge-Sn layer is 
formed on the substrate (page 2992, col 2, lines 6-7). 

36. Yet, Bauer et al. does not disclose a Ge layer formed on the Ge-Sn buffer layer. 
However, Soref et al. discloses forming a strained Ge layer over a Sn x Gei. x layer (col 2, 
lines 47-49, 59-77) for the purpose of producing a multiple quantum well stack which 
has superior infrared light manipulation abilities (col 1 , lines 54-56). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the layer forming method of Bauer et al. with forming a strained Ge 
layer over a Sn x Gei. x layer, as taught by Soref et al., so as to produce a multiple 
quantum well stack which has superior infrared light manipulation abilities. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Reema Patel whose telephone number is 571-270- 
1436. The examiner can normally be reached on M-F, 8:00-4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 



For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



273-8300. 
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4/19/07 



SCOTT B. 6EYER 
PRIMARY EXAMINER 




